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Alerting Abstract WO Al 
NOVELTY - New method for synthesizing nucleic acids. 
DESCRIPTION - Synthesizing nucleic acids comprises the following steps: 

1. preparing a nucleic acid, with a F2c region, able to form a loop by 
annealing the Fl region of the 3' end to the Flc region on the same 
chain; 

2. synthesis of a complementary chain using the 3' end of Fl as the 
starting point ; 
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3. replacing the complementary chain by anneal ing t an oligonucleotide 
containing F2, (complementary to F2c) at its 3' end and using it as a 
starting point for complementary chain synthesis by a polymerase; and 

4. replacing the chain synthesized in step c by annealing a polynucleotide 
containing a region complementary to a part of the chain and using its 
3' end as the starting point. 

INDEPENDENT CLAIMS are also included for the following: 

1. ol igonucleot ides comprising at least two x2 and one xlc regions; 

2. a kit for synthesizing nucleic acids; and 

3. a kit for detecting target base sequences. 

USE - The method is useful for synthesizing nucleic acids. 
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(57) Abstract: An oligonucleotide having a novel structure and a 
method for synthesizing a nucleic acid by using the same as a primer. 
In the 5 '-side of the primer, this oligonucleotide is provided with 
a base sequence which is substantially identical with the region 
to be synthesized by using this primer as a starting point of the 
synthesis. Thus, a nucleic acid can be synthesized on the basis of 
an isothermal reaction with the use of a simple reagent constitution. 
Also, provision is made of a method for synthesizing a nucleic acid 
having a high specificity based on the above method for synthesizing 
a nucleic acid. 
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£3'<8|CD3lii) £ (X2c :X2) ^ (Xlc :Xi) T*&£o fc^CT' (F 
2c/F2) g (Flc/Fl) £\stc(Dte, Y 2tf)\,—tr%i>mzT =.—)V? 2> 
<tHftCF 1 c/F im<DT=~— ;i/S=fft)H±Sfe«)T^-5oF 1 c/F 1 F^GD 

r-— ;^tt^p«3©s^&^©T*^6«3^3^i^fnJ^^!^^v^o bfrbJ; DM* bv> 

^a7^ ^"(contiguous stacking) i: nMft 5^^£/foffl-T £d £ 

aJli1§£:&£>3£II&"??&3(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477 (1 992 )o og; ?K T+jZ-zT^J v— £ F 2 c (X 2 c ) 
#J*T*ti^^— ;i/T'^^^«to(ciSthbT*5<©T*fe5oC:^-rn(i> F 2 c (X 

©t\ 4ft#$lfticF2c (X2c)®7r-;i/^f^^n5^i:(;)feSo C<OMM 

^j&is^bfc^j^iiJS^jtcHBa^nT^So &*>\ z<Dx.mfcimUiz£z>&&^ 

DNA^s U * — t? £ J: o T3i^-T 5 £ £ & T? £ S o 

F2c (X2c) ^^rO^M^^RNAcD^tdtt, g& «fc m 5 - 

(A)©>K^^^-rSc:h*)T'#So fch^.«s £©RNAg|£#J!i?bTb£;U£. 
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R litm&M^^m^mtti^o ^t£t>%, F 2£RNA©F 2 c\,Z7-— 

RNA & U ^ DNA/RNA 2 ^:^CD RNA IzfM tS'J^^l/ T — MliZ 

mmmizX^XfrMTtitt. F 2fr£^bfcDNAttl#|g£&5oDNA/RNA2* 
^©RNA^M^tc^|?-rs^i3(^ RNaseH^ -gP©^^^3^ii^TV> 

bfcR 1 ciz 'J / \-^ 77 >f 7-S7--;i/? 1 5 u i: 1 5o Ife^otR 

&z^&mm^mm&ffizx^&mmWkm&*mRi^x, 9t\zm^tzT t> $ — 
m&mmT&zt&xgZo -r&*>*>s rna ^mmti^x, *<df 2 cizr-— 

wWkZtitcimffiM&mmbLx^cDR 1 ccr^-^tsR 1 

«tt*«»i^Tf *«iV>i: *JC|±, ftfc&^;fe««tJlMtt*#ofc DNA ^U^7-e 

«*»**:^-3»»hu *ftwiz&vzm£v\,^mm*mm-r s 0 a*^ $as«i 

* ^ — £ £*Jffl IT * . |5j^l(3 RNA jpt> (Dm 1 <D 1 #g|^©1§rj$©^& *> ?\ 

& © -r s c t t «t o t, *^H^t3 swcdjh* &m u ^— 2/ 3 > & & £ -r o 



WO 01/34790 



PCT/JPOO/01919 



23 



SiR2clX2ciU Rlc^Xl c U i^* * KT-&3<> CCD 

teM^J&£@&£v^-^cD^/fo*p\ -fe ^ifShr >?~fe (7*-v- 

lc-f3o Ctt£g&BJjCD*:«>f;:FA£RAt&-3i*5 <> FAi:RA^t5^ 
te. WTCDi:43l9T$>^o 

X 2 X 1 c 
F A F 2 F 1 c 
R A R 2 R 1 c 
dT's F 2tt^^^S^CDM^F 2 ctc^fl<J^^SiB^JT-$>-2>o 

r 2(iF 2 v-t isX&mznzmffimiz^ztiz&m&mi&R 2ci: 

^1SH«J^^SiE^JT-$)-5o Flci:Rlc(i?n?tl> F 2 c:fc«fctfR 2 cCD-£ 

n^nT«st{3ffig-r ?>i£M<Di&mmF]-c$> &<> cct*f2-r2 nacDggBi&ftTic 

&mtegk<*T tt lkbp ^j^CD^^ -C $> o T *s rI# IT <fc 3 0 J: D JKfcffJ 

iz&s Bst DNA U *^—i£&m^tem&, F2/R2c P^T* 800bpx M£ L < 500bp 

&T(D&$-c$>tn*mmfc<&f&2ti2> 0 ?ajs^-r pcRT*ttx mjs^^ 
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Ift&Uti (EI5) i:|5l^©^X^h^oTV^5o l31©(2)"eF 3 tbt7r- 
;i/ b T ^ £ IB#J fciu ft£g&BJ3bfcT^*-r^ v-T'&3o I©7"7^v-^ 
^jE^t bTiia^OffiM^fig^ff ^ DNA >>M tfT-fr? C £fc J; ?K 

iffii^ii^ns, c©h^g^^ns*a*i^ii N ras s'wz^f Atc*@ 
£Ts bTM^^nfe 1 *t!i*«© 3' i5j-te±©F i dzmmm 

temmF l &&&T2> 0 F l fcj\ iRl-^^icM^-F l ci:^^C7--;n> 

ffiM^^^S^o 3'«(F1) #N-^±CDF 1 c{ZTn-;u-r5h^t3 s 

mmp}&n-D*ftw<D*v3* kfa«u z\<dji— y^mzT-— ;i/b 
l^^^ffi^^tDs^^^g^b^^^ittfo intern. &%*mm£ 
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■ 

R l s^h-rs#g*i^^-5c:i:{3^So 3';fcS8iR i <Dm—m^<D7-—)\stz 

tot>RA) 

— ^ &ft&$t%mmt ^xn^mm-r^ i*i©M{^tt, 

©^{zj-oTSm^nfe^^M^^*^ (03-(8)) TZt. -QiPX 

JVtZZtfii'T'gZ 3'^R 1 (^3-(10)) o CI © 3' R 1 |bJ— ^ 

OR 1 c£T^-;i/UTffi*Sf^fiK£^^So ^tx COSJSKOFiiR^ 

& 3 - ( io ) izTF-rmmt? z mtfer zmm<D&f&Rm&, z\z\% xm^x % 



I 
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^CDh#^a-rS^/i&^^(i> F 1 -R l(ffl6Difi3£E?>Ji:*©ffi«ia^J*«5s 

F2-F1 (F2c-FlcX ^fel±R2-R 1 (R2c-Rlc) 
ti^tiSWMUT^S, fc££fc£ia3-(9)-£fci\ 5'<»e> (R2-F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^MfcS 

KS^fifcejSfcbTF 2 (UfcfctR 2) fr£S§#iU ^Tg#<D3'*ag!£lir/3fc 

^t-TSFl (SfcfcfcRl) *?,(7)ffiMig^SJ!&tcJ:oT#R-rsi:v^ll 

& \z mn ux ^ s tc to £ o 

U^-^- K£;fcS6ID3K:j;S;*-»J =f** KFA, *5«fct>*RA^fflV^fco Lfrb 
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-m<D&.j&&, mmtteziKmom&iztt^x, JATtom^^na^ fa* 

FA. 
RA. 

7*? 9 — *i V — F 3 > 

45 J: t>*T * — r 5 -Y V— R 3 „ 

• mm^mcDmrnm^m^f o dna * u * ^— e N 

tlX\^« mmU& ( Tm ) &l T £ T & C h fcfc CD &3i ®^#T* fcfc V ^ ^)^% 

s i«*t RXtfe^^^ t -r s &s -So -e © fc » iz &-mztof&& 
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ii^o^T-efir% mmmt^xte, iris-mi m<D*&fre>m7)i* ut4 

fcUMrflUB * V> £ ft 5 o pH fct<£ffl f £ DNA * U ^ 7 — M tdJGS 

It5o JBSIfcUTtt KCU NaCU &3^fct(NH4) 2 S0 4 #^©*St£*fl$ 

;i/*3r*> b*(DMS0)-S>*;i/AT5. K#-)J8!tC*iJffl£ft5o i&^ag(Tm)GDlM£iJ£ 

©Tt-iit5c:i:^t^5oI{3^^^ >(N,N,N,-trimethylglycine)^ 
TJV^-)VT>^:-^Am^^<0 isostabilize f^ffltcj; ^T^gil^©[nJ±(c: 
*>W$re&£o ^*-Y>fci\ 0.2-3. OM, »*b<ii 0.5-1.5 

v& <<Dmmz& ^x fflmznx^&t^ 5 ztite, mu^m& 
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^ * >7 V * * h* © 3' 43 X VtiitiWimifi&&M& t^SXlc 3f 5' 

# S t£ r«i ± (c a b t v > 3 o 



1 
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M£3MBH8fcJ;fttt* F3 (EIl-(2)) ^>R 3 (EI2-(5)) Xm^tzT^^- 
7 J &ffi.fr'&£>'& S ^^taot, ±13©— jg©S/fo£^M^£T-efr -5 

CKD^&Tfc*. F2c/F2FI, R2c/R2i, Flc/Fl^ ^ITRl 

3c/F3FL &?>tH3R3 c/R3F^lt ^n^tlF 2 c/F 2 F^, ftioXJHZ 
R2 c/R 2F^©T^— vfWZfKjW-^ftS^VT^ ^a7^ X * y * > 

«fc o x t ^ — ;i/ -r 5 <fc -5 £ 19:^ £ ti £ o 

#IPJ * V > X &&M<D&f&( synthesis ) t fi^g ( ampl i fi cat ion) £ V > o mm £ 

■5 o 

3'^SStCP— m±(D— SflF 1 c£T^-;i/?- -Sd^T'^S^F 1 £ 

cio^F 1 &m-ffi±v>F 1 ctzT--;i/-T-Sc:fc^J:oT, itt*t*£ 

wonmftffimmmx&Zo z.(D&5tei*m&m&. dt&jL^temmiz^^ 
&-3^xmmm'&f&*mi!bz>(Dx$>2>o 

«l'ft«r-3««] -3' 

A) 45<tt^Rl c lc4B*tft)&%£eB$l (77^T-RA) © 2«$|£fflSc-r So 
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^fT-FAi:RAcDPIf{t 1541X1 c/XlOiH^J^^'&S^^h-rsCD^SIS 

F&.v *mz)]/-7mzw&-r2>mmx2 c£*g*$i$fc^x2 

> 

-mmmmmmM^m^tsm^z^xmi^mifzmmr^ome-idw^h 
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3 i o nz dNTP mmfo&m tjc^s^a cis^ b& t*n&& 

Rg^tJ^iB^qTlfe-e^So :^S^Arnv>r b\ SYBR Green U &5V>fc* 
Pico Green © <fc-5& 2 fcffi&mj — £ U — 7?feSM>tfe^O#|ET"e^ 
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Bst DNA tf 7— If 

Bca( exo- )DNA tf U ;* ^ — -if 

DNA tf>,M^— - if KDW;?? • 7^^p<>h 

Vent DNAtf y tf 

Vent (Exo-) DNA ^'J^ if (Vent DNA tf 5— if#>£:n^ 7 U7- If rS 
DeepVent DNA tf U p< ^ — M 

DeepVent(Exo- )DNA tf ' ; ^ ^ — tf (DeepVent DNAtf'j*^—- If^^V^^ 

7-— tfrSI4£l&v>fc&<D) 
$29 7 t — s; DNA tf U ^ 5 — tf 
MS-2 7 ? — DNA — Hf 

Z-Taq DNA tf 'J * ■7— if (^r@jg) 
KOD DNA tf U ;* ^-Hf 

^n?) ©SNJI © <f T- * Bst DNA tf U ^ 7 — if Bca( exo- )DNA tf y ^ 5> — If tt. 

Vent ( Exo- )DNAtf »J ^ 7— if &.mwmt£&£&lZ&&&mm&&ffi 



I 

• 
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>/^M(single strand binding protein)©^jn(c,£oT{£ji£*tS£ t. 
j&sftJ^ftTl^&fPaul M.Lizardi et al, Nature Genetics 19, 225-232, July,l 

^—-tHztt bTfciu l*^^>^^H^bTT4 gene 32jW$jT-& So 

3' -5* ^ V* * i^— t?rS&£#fcfcl> DNA * U * ^— tffcfcl:, *a*itii 

V^ 0 bfrU DNA^U^— - tftcj:* 3' i^VAfit^TA^ 
fc£o bfc#oT. dATP *»iot lJMSf»bTfcP^mi:&?>&^J:3lC, 3'5fc 

ig*^©^fig*sATii^-rsj;dt3BB9iiS3S^m«^v>o mnm^mm 

13 3'*Si|SfetMbnJott), dft£rf!HbbT blunt end £-T£ 3'->5' 
x-ZVZtrV?—' VWi&*mm-r2>Z£t>T'%2>o tztTttts ^M<D Vent DNA 

-ettd<D?St££*#o.i Vent (Exo-) DNA *<J^5>— fc?£*g^b 

^-f^-t [sT>&mte&M(D*V3z?U#^ h\ ffiM^^CD^W £ & 3 dNTPx 

mm «u m iz &m iz^x ^mR^m^KDm m© & » iz »3g£g'?4tj& £ 

ISI£©^n#R^£ci 1 HKDS/^(c^^lS;^*>R^^^^r±bfc^ 
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d£-e&£o 

^5<fca^ )ls—7&7?J CD 7^— ;i/#nJ#E&^MB?!JF 2 c (X2c) 

t N F2c-Fic (x i c) (Dmizftte?zm&mmk.xffim,gnz>o F2c 

-FlcP^ mifl«]l:^liX2c-XlcFI) <Z)ie?!lfci:> 
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— *2gBj§ £ j: zfcfc&ffimz .tomans ^&©;i/— zT-gp^-e <z> & © 
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m 2 1*. *mM<DM * b v ymm&fci&mmcD-m 5 )-( 7) & ^ -r & s 0 

m7i±, M13mpl8 ©#l$iMffla#JtC:fcl*5s U * l/*?- b*£*£fdGf -S3- 

m^mm (Diam mm & ^ -rm t $> z 0 

I28fciu M13m P 18 *»SJ:UT*»WfcJ:* l*««»«D^ttCJ:oTff 

nfe^ti© 7- # d - * m%fam <Di&m % 7j% -r -c & -s o 

U — >1 : XIV size marker 

U — >2 : lfmol M13mpl8 dsDNA 

1/ — > 3 : target & b 

1/ — > 1 : XIV size marker 
U->2 : mm®(D BamHI #tfb$5 
U — >3 :»«M»CDPvuII^fti» 
U->4 : MSS^CD Hindi II nib® 
EllOtt, M13mpl8 S^tbTs ^ -f >»JJ3 «t tt%m<£> 1 *ffimWt(D 

-erf&ftm iz i o t *# n y # d -x m^m & ^ t w^m -e & s „ 

0, 0.5. U 2«SM*Cc«bfc^^^>^(M)^^-ro *fes Nii^M 
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rb&. -21 t±mm dna (omm io z, moi *m.?o 

<z># m w& $ ^ -r m T* 35 S o 

m 1 2fct. M13mpl8 HBV-M13mpl8 *mmt bT*^0^{C«fc5 1 

— > 1 : XIV size marker 

1/ — > 2 : lfmol HBV-M13mpl8 dsDNA 

b — > 3 : target & U 

U — >1 : ^KPit—V ©Hindi II y&WMK 

U — > 2 : mum 1 <£>S/fo£/» 

P->3 : mum 3 

014^ * — hT*&3M13mpl8cD$§Jg£^;tT£t^ ^BJtl.fcS 1 

I/ — >1 :M13mpl8 dsDNA lxlO l5 mol/tube 

U — >2 :M13mpl8 dsDNA lxl0 16 mol/tube 

I/ — >3 :M13mpl8 dsDNA lxlO- 17 mol/tube 

U — >4 :M13mpl8 dsDNA lxl0 18 mol/tube 

5 :M13mpl8 dsDNA lxlO- l9 mol/tube 

U — >6 :M13mpl8 dsDNA lxl(r 20 mol/tube 

U— >7 :M13mpl8 dsDNA lxl0" 2l mol/tube 

U — >8 :M13mpl8 dsDNA lxl(r 2z mol/tube 

V — > 9 : target * b 
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\s — > 1 0 : XIV size marker 
M: lOObp ladder (New England Biolabs) 

n: mmtei, (mm*) 

WT: ^£Mt^M13mpl8 1 fmol 
MT: ^M^flM M13mpl8FM 1 fmol 

Ell 7^ ^mRNA$3-K-r§^12>?!J(c*}^S. * V =f* * Utf?- Kfc^ 

Ell 8fciu m&M*#-fv h £ bT*^HJt-<i: -5 1 *mmm<D<&J$,J3mz £ o 

t e> n (D 7 # p - * *^i&<d^ & ^ -r w m t* & £ o 

mmm 1 Mi3mpi8 ^g>MMg>^mi 

Mi3mpi8 zmmt^r, *&wiz & % i &m±izmffimtet&mmmti s $imzm 
tsznfemwxD&f&ftmz&frfco mmz&>mvtz7?-( v-y^ mi3fa^ mi3ra, 

M13F3, ^bT M13R3 <D4®^T-$>5oM13F3 £ M13R3 fcfc, ^tl^tl M13FA h M13RA 

5o 7t>9 — r^-r-e-{±M13FA ( & 5 ^ fcfc M13RA) «fc t) fcglfr ^fflM^fi)c<3D^ 
tk^tz^^zr^J v-&©T*, M13FA (&£^fci:M13RA) hEMg-T S^t^cn > 

M13FA (&5lNttM13RA) <DT^-)Vifi^miZ^Z\ 3 X 5 l.ZZ.tlbOT'? j 
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mi3fa mwMz&z&f&mffimcDmmic tmt 

/M13mpl8 (OmH F2c Izffiffi 

mi3ra nm\ iz & z^jftteffimnrnmuc tmt 

/M13FA dz <fc & i^$LWf$Wl<OW$ t R2c £*BM 
M13F3 mZmvlZ <Dffl$,nc (D V mizm£? 2> F3c 
M13R3 M13FA £ £ 5^ffiM^©^R2c © 3' <RiJ R$Jg "T S R3c CCffiM 

CLCD^-p&rv-Y V— CtoT, M13mpl8 Flc Rlc Id ^ £ 3SJ3£ 

» © fommtfi. & t iz ffs -r * 

S/i&M^ (2 5MW- ■ 

20mM Tris-HCl pH8.8 

lOmM KC1 

lOmM (Na,) 2 S0 4 

6mM MgS0 4 

0.1% Triton X-100 

5% ^^^;i/X;i/^=^^ K(DMSO) 

0.4mM dNTP 

800nM M13FA/iB^>J#^ : 1 
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800nM M13RA/1B^J#-^ : 2 
200nM M13F3/I2*«^ : 3 
200nM M13R3/IE?U#-*f : 4 
j'-yv r :M13mpl8 dsDNA : 5 

: ±fas/iB«[* 9 5 °ct* 5 frmmm U * — V v Y ttl*it 

bfeo K*l»[**zK±fc:^U Bst DNA V ^ 5— If (NEW ENGLAND BioLabs)£ 4 
U «aiDU 6 5 °CT* 1 ^SSJ6^*fc. KJfcSL 8 0 °C 1 0 ^IBTfiJfe*^ U 

fiJfc©fllK : ±iaEJte»® 5 /zL IZljuKD loading buffer &ffiilU U 2 %T 

(0.5%TBE) =&^ots 1^ 80mVT?Sftac»Ufco ^^fX 
7->t?-J:bt, XIV(100bp ladder, Boehringer Mannheim SD^flSffl Ufco rfcift 
'&<Df)V& SYBR Green I (Molecular Probes, Inc. )f^filtai&iibfeo 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3 . target & b 

U — > 3 T* r 7 -f V — £ tlT V > 5 filft&s t > h* fcfcfltlg;* ft 

T£j^<«ta;*nfco fgiMXfDMV K©-5*> 290bp, 450bptt3£<DM> KHt N 

nmm^: 12^2*it*ofe*© (l3 2-(7):t3<fcl>*E2-(10)#2*ili;ft 
ofc&©{c*S^) *?J;tfEai#-5 : 13 (ia3-(9)«CftSSlM*g|fc«^) 

+m x^-gt-r s^t*^ sjs&a^ffls n s £ *j s tiff tt^sci: a^etis 



is 



WO 01/34790 PCT/JPOO/01919 



43 



u fcMi-e & § ci h # m t- § 5 o 

^5b-e^^fToT*s^bfeoC©^*•e^^IlliRbT 200M © te mmmxmmmv, 

%(DWjjlL &®mmm BamHIx PvuIK ^tfHindlll f?ti^3 7°C 2B#F^ 
flsbfco #HbtJ£2^#D-;*y;i/ (0.5%TBE) fc^oTx lftflSx 80mVT-*m 
&ibbfco#^1M XT-A-fcUt, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. ®0 £{£fflU2ro ^c®j^©y;i/^ SYBR Green I (Molecular 
Probes, Inc. )T3&&bTl£^£ffitlgl/ tz<> %£m±m 9 C^ti:J3 t) T-ifc So =&lx 
— © tr > y )l> {c *f j$ b T V * £ o 

1. XIV size marker 

2. m&V0(D BamHI ?8>fb^ 

3. mM^KDPvuII #Hb$J 

4. *t§^<DHindIII $Hbtl 



4. 
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1. *«lBtcJ:SJi«5£fi£«iJ©«iJIS»*tgfll»fit 





BamHI 


PvuII 


Hindi I I 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(ll,15;fl«T?S&^) 



ig1mR)foffi.$i^(D'<& J >(betaine: N,N,N,-trimethylglycine s SIGMA)^iP^ 

M13mpl8 *m%l £ U *2g8J3£ <fc S 1 *0±{c:ffi^f^)5:m*ie^J* J ^S{c^i!^$ 

r^-f^-tt, fUJStfiJ lT*tefflbfcfc©i:|s|DT*<&-5o t^DNAfifcJU 10" 21 mol 
(M13mpl8)T% m&MmtisXTk&m^tco ttt5^^-f>^ 0, 0.5 N K 2M 

Rfoffimm, (2 5//l^) 

20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM EC1 
lOmM (NH»),S0 4 
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0.1% TritonX-100 

800nM M13FA/IS?U§# : 1 
800nM M^RA/IE^S"^ : 2 
200nM M13F3/i5#J#-ff : 3 

2oonM mm/m^m^ : 4 

* — 7 y h : M13mpl8 dsDNA /I2?iJ#^ : 5 

mmm 4 hbv jgfe^gyj at jg 

HBV fcfe^©»#B2*J**&fc&A,*: M13mpl8 dsDNA fclBflitciJ: 
S«K©^^tfi*K»feo ^tfffllfe^^T-Ht, HB65FA (IB^JS^ : 
6 ), HB65RA (IBfll*^ : 7 ) N HBF3 (H?!l#^ : 8 ) x * UT HBR3 (IBBl*^ : 
9 ) <04WmX$>Z>o HBF3 HBR3 fcfc, ^tl^ft HB65FA £ HB65RA 

T z> 4 T - fc* HB65FA ( & S V > fcfc HB65RA) J: D t» & £ *B *i gilli J&©i£j& £ & ^ 
175^7- &©T% HB65FA ( & 5 V a HB65RA) tm^T >^>f 3tjl 

?X X* iy^r>^^$fiJfflbTT--;i/-rJSJ;^(3iSfhbfco HB65FA 

HB65RA) (DT— — Jl/tPMifctibiZfiiiZ. iZCtlbCOy^ -4 V — 

£^<aS:£Ufco M13mpl8 M^dgctlfc HBV tCfi^T >F y h 



* 
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iB?!i(430bp)£IE?U 1 0 K^Lfco 

©^Mft&#$t£WT£3; £«>fco £fc*fii$^ie?!J( target )lzM?r Z&mi&O 



HB65FA HB65FA \Z «fc S^ffiM^©^^ Flc £ m D 

/HBV-M13mpl8 GD^t F2c IZffiM 
HB65RA HB65RA(C ckS^ffiMmcD^Rlc ^ISID 

/HB65FA 13 «fc S^ffiMt^©^^ R2c fc*|*t 
HBF3 HBV-M13mpl8 <DW$k F2c (39 3' {RfldlSMg-r -5 F3c tdffiM 
HBR3 HB65FA Iz X Si^*BM$(©3lJi R2c © 3' Mlzmm? S R3c 

cci^ftr^'fY-iaot, hbv afc^©gfl#BH3aj£ifca^&A,;E 

M13mpl8(HBV-M13mpl8)CD$U$Flc fr£> Rlc (Ct^fc a^£^<D*Bfctlft&^IE#J 

1. XIV size marker 

2. 1 fmol HBV-M13npl8 dsDNA 

3. target &b 

mMmi tmWUZs target &&&TZt %tz<Dfr, {Bfr4 X(D/v> Y(D=>y— 

iiXsX&wiM&muznrz (b->2) 0 {&-tr-fx©M> h-©a*K 3iobp. 
rj?480bp<>j-3£©>'N*> Ktt^n-en, *sjf&t3j:t)^^n-5jg^-e$.Ss m&m 
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*t(g T £ IB^iJ ( target ) ifim & o T % UB & ^JSIrT^T- & £ C £ #fi£fg £ ft o 



f^^TTCD^ii&^O 5 //L -^ft^ft 1 >uL © alkaline loading buffer £^#D 
U 0.7%7'^fD— ^^;i/(50mM NaOH, ImM EDTA)£^oTx 14B#f!^ 50mA T«m 

fflLfeo SfcHM&O^Vl'S 1M Tris pH 8 -Cpm&s SYBR Green I (Molecular 
Probes, Inc. )T*^&b-»@!£fl|ggUfco ^^13 1 3 td^-To #U->liWT 
© -9- > y)V izttfo b T V * 3 o 

1. 7A^77- ^©Hindlll $Hb®rJt 

2. HSS00 1 (Dfcifcs£.$tM} 

3. f»#J 4 ©MJfo£f£^ 

■e&So USte^Jl (U — >2), 5U(S#|4 (U->3) fc£fc:£&£j»fct2kbase 
T* £ 5l5fflT"i>& < 6 kbase W±(z HTfatTt 5 C h#¥>JW bfco flQ^LT. 

M-i3mpi3 i&&%m@MM£J£!uL£l> vmm^m^m<pmm 
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fco ry hT'&& M13mpl8 dsDNA £0-1 fmol i: U KjS&BSHa* 1 mM&& 

\stc o miM@n tmm^ 2%T#D-*>FM0.5%TBE)T-«^lfrUSYBRGreen 
I (Molecular Probes, Inc. QmM&mmistzo ^WXT-A-iiU 

Tn XIV(100bp ladder, Boehringer Mannheim) bfco ISAttB 1 4 (± : 
SJte«fK 1 WfHx T : SJ56«fHa3l^ra) (C^bfeo #1/ — >fc* N ^CD-b->r;i/(3 

1. M13mpl8 dsDNA lxl0 15 mol/tube 

2. M13mpl8 dsDNA lxl0 ,6 nol/tube 

3. M13mpl8 dsDNA lxl 0 17 mol /tube 

4. M13mpl8 dsDNA lxl0 18 mol/tube 

5. M13mpl8 dsDNA lxl 0 19 nol /tube 

6. M13mpl8 dsDNA lxl (T^mol /tube 

7. M13mpl8 dsDNA lxl O zl mol /tube 

8. M13mpl8 dsDNA lxl 0- 2Z mol /tube 

9. target 

10. XIV size marker 

tiij@Mfci:ilfg£*ifc^o r#£T-e©#k h©^J£tfc#l&^;: 

( 1 ) M13mpl8FM (£H§0 ©{f^ 

V DNA hbT. M13mpl8 (m^M), & M13mpl8FM ('£^£0 



4 * 
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^ tzo ^mm-Cfr 3 M13mpl8FM <Ditm±, LA PCR™ in vitro Mutagenesis Kit 

S^§J : CCGGGGATCCTCTAGAGTCG(I2#J#^ : 1 9 ) 
: CCGGGGATCCTCTAGAGTCA (B2#l#^ : 2 0 ) 

(2) -7=7 <i V— CD^If >f > 

ffflt5 77^f7-li N FA77^f7- ©Flc^CD 6'*i«fc:»£Sk 

S J: a C Ufco^M©{£fi.;fc <fc^l$^i»IB?"J( target) 

( 3 ) Jgfijgj^ 

M13mpl8 M13mpl8FM (*#ISO ^MldbTx WTt^t 

»^Sii«Sffl7'^>rv— by h : FAd4, RAd4, F3, R3 

temmmmmy^'C?— by h : FAMd4, racw, F3, r3 

FAd4 : C GACTCTAGAGGATC CC CGGTTTTTGTTGTGTGGAATTGTGAGC G 
GAT (E8l#-9 : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT VBMtt : 2 2 ) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 

tac vsmm^ : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA (K5!l#-5 : 2 4 ) 
R3 : GTTGGGAAGGGCGATCG (SBEJS-f : 2 5 ) 
( 4 ) M13mpl8 ©i^^^^P©^tb 
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mmm. 



D2W 



3.75//L 



10X Thermo pol bu£fer(NEB) 2.5 /zL 



2.5mM dNTP 
lOOmM MgSCX, 
4M Betaine 



4>cdL 
0.5//L 
6.25 //L 



M13FAd4 primer(10pmol/,£zL)X& 
M13FAMd4 primer(10pmol///L) 2jul> 
Ml3RAd4 primer(10pmol///L) 2juL 
M13F3 primer(10pmol/>tzL) 0.5>£/L 
M13R3 primer(10pmol///L) 0.5>uL 



22/zL 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH^SO, 
6mM MgS0 4 
0.1%TritonX-100 
400 juM 



1M 



800nM 
800nM 
200nM 
200nM 



±MELifom^2—Vv Y M13mpl8, 3; fcfc* M13mpl8FM 1 fmol (2//l)£^iQ U 

fc#U BstDNA#'Jp<^ — t?(NEW ENGLAND BioLabs)£ 1//L(8U)«]U 6 8°C 
£fc«:68.5 0 CT- 1 iSlfflKJftS'e-fco SJfc£> 8 0°C 1 0 #I^SJi&£#.li:biW 

13 1 £5k: N FA:r^ v— t bTg^S03©FAd4£ffli>fc££fci: N 
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tfcfcBT- £ 5 C £ &7rs£ titz 



mmm 8 mRNA * — ff y Y £ b fe SMjgJiS 

tc 0 $—>fv h i: & 5 mRNA fciu M£§£4$^tnJll (Prostate specific antigen; PSA) 
£ 1631 b fc Mffi-Z $> £ m SM&WSim. LNCaP cell (ATCC No. CRL- 1740) £ „ # 
^31«-e^ 5i§t4#flt4 3lfll^«»K562 cell (ATCC No. CCL-243)£ N 1:10 s 
~100:10 6 -£S-&U Qiagen4± ( K -f V ) © RNeasy Mini kit £ ffl V a X ± RNA 
4ttHll/fc« ^»tttfflbfer7>f V— (± N PSAFA S PSARAs PSAF3 S ^ bT 
PSAR3 © 4 PSAF3 h PSAR3 fcfc N ^ft-eft PSAFA £ PSARA £ 

^jEfce^ifc Lxmbtitzm-'<Dmm&wm'rztzisb<D7't#— v-f*So 

PSAFA($> 5 1 > fc£ PSARA)©^^— ^^^Cin^OT 0 

psafa: tgttcctgatgcagtgggcagctttagtctgcggcggtgttctg 
(e^im- : 2 6 ) 

PSARA: 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(lEy!J# 
f : 27) 

PSAF3: TGCTTGTGGCCTCTCGTG (I2^J#^ : 2 8 ) 
PSAR3: GGGTGTGGGAAGCTGTG (ffiaj* 6 * : 2 9 ) 

77>f?- CD«|jg«}^#^*JUTtC*fc«)feo ffitt® mRNA^n— h'-T 

5 DNAM&m&Uztt-fZ&y^J ^— ©<MHflU jS&VMWmM Sau3AI <£> 
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PSAFA PSAFA tC X &-£j&4Bftt|gCDl£tt Flc £ m 

/«fl«J«a£K9!I©»« F2c tcffilA 
PSARA PSARA (3 J: S^ffiM^©^^ Rlc £ |r| U 

/psafa iz & z&i&mmmnm®, R2 C izmm 

PSAF3 ^^^12^11©^^ F2c CO 3'Mfcm&-? 2> F3c KJSM 

PSAR3 PSAFA lz J; S^ffiM^©^^ R2c (D 3'W-RS^-r £ R3c £*B 

ire 

M/fo?MfiJc (2 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH^SO, 
0.1% TritonX-100 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA "7^4 V — 
200nM PSAF3 & PSAR3 77^V- 
8U Bst DNA #'J^7 —if 
100U ReverTra Ace (TOYOBO, B 

^T©J5e^tt^k±T'^Ufeo ^HMfc^Tfcfc mRNA ( 1 £ target 

£ UTl^ M^t4{3 «totl *ii:tSXg{i^t-fe5 0 S«(t 65°C 

£ 2%T#D— ^&^o-rmM^clbU. SYBRGreenl-e^mUfco 
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— > Bst 


RT 


LNCaP mUWL/\0«m<D K562 


1 




+ 


• 

0 


2 




+ 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 


+ 


1 


7 


+ 


+ 


10 


8 


U — >6©Sii«l #L#£ Sau3A I TtfHbU 



9 Is — >7<9S/i&Ml,uL#&Sau3AIT^bUfc&© 

10 t-fX7-*- lOObp ^ ^— (New England Biolabs) 

Bst DNA#'J*^ — fcf s ReverTra Ace CD^-f ftfr— X fitted t. ^mM^n 
£>ft&frofc (lx->l~4) 0 S^ffliI#STtfl LNCaP E&3fe© RNA W 

tf&Tzt, mmmvo&&ith£ ntz (u— >5-7) 0 ioo tjM(d K562 «tc i 

LNCaP ^^©ft&m RNA T*t)^moJtlT*feofe (lx->6)<, *iip§g#>fcJu 

3*#£©»T/tk:riiHb<*ftfc (u->8, 9) Q 



RNA * ffl ^ i^T * , B ftJCDS/foj^tl £ n £ £ £ #5£I8 £ tltz 
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g £ tix ^ % t g iz & b «>t fc&w iz x z&m-etf&RjfocD tz &><d j t b 
&&mmx # s ^ fcfct^Kg&Hjr-e s s e £©#«&«« bx snps 
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* 

T^^^HSS-rsm^^tt, Bca DNA * U ^ 5 — if <D X o «l3tt«g^BP*«f4 £ 
gjg&M© DNA ^'J^7 -€MI4^#t}|o DNA — fcffcjpjffl t^ufcC 

> r ;b tmfkELJfc X i^lg &4£&©igi|gH/i& £ mm T 5 S/foMfci: d tiZXizftHo 

x$>z>o ufe^Ts ttwti £ zm*&i&tt&* ^xb<D&iz#i\T*>%m£ 
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a)iqi-ti±©-gpF i cC7--;vt5^^^§5 mm f i Sybase fit 

3. ^^<^*J^T©2^>©^X2*5«ktJ t X 1 c fcTM&tf&Si'U X2cD5 J ffiiJ 
X 2 : ^©^ttia^J£J#o^<De^©^X 2 c C*g*ilft&^IB?!J£*# 
X 1 c :^<DJ^aia^JS^-o^C*5tt-S^X 2 c CD 5' {HflC-tftg-r 

x i c hmnmi^n^^mm^n^nM 
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4. na) tzisttzmmw, £XT<Dx.m(z£^Tmm£tizm2<DmM-z$> 

i) ^X2«F2ffe^ mi&X 1 cWmmF 1 CZ$>zm&m3 1,z%Z 

ii) * U =fp? ? U^-^- F 2 *&!&& f &t U ^Mt3^MS<3^mSiB^J^^ 

iii) x^ 1 ©^©«tc©^^^S^^Rltg«:^ 

iv) x*i iii)tz^ttS^ lO^OJl^lg^^pTtghUfe^tcffiM^^^ 

5. iii)©^*f«g-&*irtfei:1--5^^R2 cT-$)»)s i!poig iv)l: 

6 . xn iii)*j:7jf ivHz&i+zt&&fti(£&wi$mt£tfLm£?z>T.m&, mm 

* 

v _ /^(c^tts ymcomm) ^(F2c/F2#«ttfR 

2c/R2) ^ (Flc/Fl*«fct5Rlc/Rl) 

8. mMtte2>mmi} s MkT$>*), ^.m nnz^f^mmm^^mmwmm 
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c) Bui3;b— y <d ^ *> y jnftmiztiLW? zfr— ymzm^ta^mmn^ 3' 
^ t ^ & o yj£mzmnmtei&&mm&ffiztzk(DT-&2>m&m 

1 2. XgA){3^{tS^Asm^5(3Ha«©^{3j;oT^^n^:*0-r- 

& sii^js 9 iztmcommjj&o 
i 4 . i&j&iaeiigsij >r zm&m 1 3 £i3ffc©#&o 

1 5. Sifor&cW- 0.2-3. 0M©^*-r >£^££-y-SsiN<Jg 1 4 fcHBffcGD^&o 
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i 6. m&m9~i 5iz$m<D^?nfr(Dmm%m&ft\,KMmRjit&j&®ft<Si 

4 

1 9 . mmn&mfim&rF'em&iM. 9-15 iztm<D^-r n^mm^m^n 
•rzwi&m 1 6 jcga*5©#&o 

©-£fi£J§3r\y ho 

i)#Sfc&&«l*©fE«F 2cH2cJ:UF2 c © 5' WcteS?" £ F 1 c 
£X 1 c fc-rsif^ 3 {CH3©©^ U * u**- h* 

2 2. ii)<D3|-U =3*^ i^^-^- K# s i)©^-Urf^^U^-^ h* £ UT 

t5Rl cSXl c ^TS^li3{3|3a©^-U rf? ^ l/^-f- KT'feSlt^c 
^21 KiH3*&©*y ho 
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2 4 . m&m 21-23 idH3a©^-rn^<D^r y p iz^mzmQmz.mm&f&£i 
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3 f F3c 



F2c Fic 




3 f F3c 



F2c Flc 




target 



+ 



Rl 



R2 



Rl R2 



Rl R2 



R3 



R3 5 



Rlc R2c *3c 3' 



R3 



Rlc R2c R3c 3? 



Rlc R2c R3c 
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J 
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6/18 

06 




WO 01/34790 



PCT/JPOO/01919 



7/18 



6001 GOGCOCAATA CX3CAAACCGC CTCTCCCCGC GOG-TTGGCCG ATTCATTAAT GCAGCTGGCA 



6061 OGAGAGGTTT COCGfiCTGGA AAQCX3QGCTG TGAGCGCAAC GGAATTAATG TGPGTTAGCT 



M13F3 



M13F2 



6121 CACTCATTAG GGACCXXAGG CTTTACACTT TATGCTTCCG GCTCOTATGT TGTGrTGGAAT 



6181 TGTC5*G03GA TAACAATTTC ACPCAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

M13Flc 



6241 CGGTACOCGG GSVTOCTCTA GAGTCGACCT GCAGGCATGC APGCTTGGCA CTGGCOGTOG 

M13Rlc 



6301 TTTTACAACG TOOTGACTGG GAAAAOCCTG GOGTTACXXJA ACTTAAT03C CTTGC£GC£C 

M13R2 M13R3 



6361 ATCXTCCTTT CGCCA3CTGG CGTAATAGOS AAGBGGOCCG CCTTCOCAPC 



6421 PGTTGCGCA& CXTTGAATGGC GAATGGCGCT TTGOCTGGTT TCXX3GCAOCA GAA3CGGTGC 



6481 OGGAAAGCTG GCTGCTiGTGC GATCTTCCTG AGGOCGATAC GGTCGTCGTC CCCTCAAACT 



6541 GGCA3ATCCA CGGTTAOSYT GCGOCGATCT ACAOCAPCGT APCCTATCCC ATTACGGTCA 
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9/1 8 



12 3 4 



1kbp 



500bp 
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1 0 



1 0/1 8 



0 0.5 1 2M 
21 N -21 N -21 N -21 N 
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1 1 



1 CTCCTTGACA CCQ^CTCTGC TCTGTATCGG GA3G0CTTAG AGTCTOCGGA A2ATTGTTCA 

61 CCTCACCATA CA3CACTCAG GCAAGCTATT CTGTGTTQGG GTGAGTTAAT GAATCTGQOC 

HBF3 HB65F2 
► ► 

121 ACCTGGGTGG GAAGTAATTT GGAAGACCCA QCATCCA3GG AATTAGTAGT CAQCTATGTC 

HB65Flc 

181 AATGTTAATA TGGGOCTAAA AATCA£»CAA CTATTGTGGT TTGAGATTTC CTGOCTTACT 

HB6SRlc 

241 TTTGGAA3AG AAACTGTTTT GGAGTATTTG GTATCTTTTG GA3TGTGGAT TCX3CACTCCT 



301 CCCGCTTACA GPCCPCCP&A TGOCCXTTATC TTATCAACAC TTCCGGAAAC TACTGTTGTT 

^ HB65R2 HBR3 

361 AGAOGAOGAG- GCAGGTCOCC TAGAAGAAC^ ACTOCCTCGC CTCGCAGACG AAGGTCTCAA 



421 TCGCCGOGTC 



i 




4 
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1 3 



1 



2 



3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 

2. 3 &2. Okbp 



0. 56kbp 
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1 4 



1 2 345 67 89 10 



4NP ** 



*** m ***** 




12 3456 78 9 10 







* 



WO 01/34790 



PCT/JP00/01919 



15/18 



1 5 



6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

60 61 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13F1cd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13R1C d4 - ^ 

6 301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

6421 AGTTGC GC AG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 

64 81 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

65 41 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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1 6 



68 °C 68.5 °C 



FA primer FAd4 FAMd4 



M N WT MT M N WT MT 
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1 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

► 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 



241 ATCTTGCTGG GTCGGCACAG C CTGTTTC AT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— ► < 

SauZAl PSAR1 c PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
4 

PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 



421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



4 81 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 



WO 01/34790 



PCT/JP00/01919 



1 8/ 1 8 



1 8 



1 2 3 4 5 6 



7 8 9 10 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT2 

<140> 
<141> 

<150> PCT/JP99/06213 
<151> 1999-11-08 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 



WO 01/34790 



2. 

synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 
<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 



.4 _ 
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3. 

cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 8 

gccacctggg tgggaa 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<220> 



ft 
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<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence .-Artificially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 



WO 01/34790 



PCT/JP00/01919 



8 



ccacacaaca aaaagtaccc ggggatcctc 
cactggccgt cgttttacaa cgtcgtgact 
ctattacgcc agctggcgaa agggggatgt 
gggttttccc agtcacgacg ttgtaaaacg 
gtcgactcta gaggatcccc gggtaccgag 
tcctgtgtga aattgttatc cgctcacaat 
ctagagtcg 



tagagtcgac ctgcaggcat gcaagcttgg 480 
gggaaaaccc tttttgtgcg ggcctcttcg 540 
gctgcaaggc gattaagttg ggtaacgcca 600 
acggccagtg ccaagcttgc atgcctgcag 660 
ctcgaattcg taatcatggt catagctgtt 720 
tccacacaac aaaaagtacc cggggatcct 780 

789 



<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 



<400> 17 

gtggattcgc actcctcccg ctgatcggga 
cggaagtgtt gataagatag gggcatttgg 
cactccaaaa gataccaaat actccaaaac 
gtgaaaccac aatagttgtc tgatttttag 
taattccctg gatgctgggt cttccaaatt 
tttggaagag 



cctgcctcgt cgtctaacaa cagtagtttc 60 
tggtctgtaa gcgggaggag tgcgaatcca 120 
agtttctctt ccaaaagtaa ggcaggaaat 180 
gcccatatta acattgacat agctgactac 240 
acgatctggt ttcacatttc ctgccttact 300 

310 



<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 



<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 



<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca .20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 19 

ccggggatcc tctagagtcg 



20 



<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 



48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 47 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 21 

<210> 25 
<211> 17 
<212> DNA 
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11. 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 29 

gggtgtggga agctgtg 
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